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Abstract
TE 1639
Spouted bed is a technique which allows a direct contact between fluid and solid particulate an? gn
be applied to many processes in the food industry. However, a conventional spouted bed (CSB)
suffers from many shortcomings, so it is necessary to improve the design of spouted bed in order to
eliminate some of the limitations of CSB. The objectives of this research were thus to design and
fabricate a pulsed spouted bed (PSB) and investigate its hydrodynamic characteristics viz. flow
regime diagram, pressure drops across the bed, maximum spoutable bed height and minimum
spouting velocity, as well as its drying characteristics using soybean as the test material. In addition,
simple mathematical relationships have also been developed to predict the various characteristics of

PSB studied in this work.

Based on the study of the effect of pulse frequency, it was found that the bed could spout at
frequencies lower than 1.0 Hz; at frequencies higher than 1.0 Hz the bed lost its spouting pattern
and became slugging. It was found also that the maximum bed pressure drop, steady spouting bed
pressure drop and the minimum spouting velocity of the bed that had an initial bed height of 45 cm
(at pulsed frequencies of 0.2 Hz, 0.4 Hz, and 0.6 Hz) were all higher than those of the bed that had
an initial height of 30 cm at the same pulsed frequency. On the other hand, it was found that, at the
same initial bed height, the maximum bed pressure drop, steady spouting bed pressure drop and the
maximum spouting velocity increased with an increase of the pulsed frequency. Regarding the
effect of the spouting material (in terms of the Archimedes number) it was found that the

dimensionless maximum bed pressure drop, steady spouting bed pressure drop and the minimum
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spouting Reynolds number of whole peanut were the highest since peanut has the largest value of
the Archimedes number. One exception existed, however, in the case of French bean; the high
moisture of French bean led to agglomeration of the bean and also to larger value of observed
variables despite its lower value of Archimedes number. A simple mathematical model was also

developed to predict the hydrodynamic characteristics of this pulsed spouted bed dryer.

Based on the study of the drying characteristics of the dryer, it was found that the moisture content
of the sample decreased rapidly during an early stage of drying and higher air temperature led to a
higher rate of drying. It was also found that the pulsed frequency and the initial bed height did not
significantly affect the drying time of the test material (soybean). A simple mathematical model has

also been developed to predict the drying behavior of the system.





